Kinetic characterization of a glycoside hydrolase family 44 xyloglucanase/endoglucanase from Ruminococcus flavefaciens FD-1.
Two forms of Ruminococcus flavefaciens FD-1 endoglucanase B, a member of glycoside hydrolase family 44, one with only a catalytic domain and the other with a catalytic domain and a carbohydrate binding domain (CBM), were produced. Both forms hydrolyzed cellotetraose, cellopentaose, cellohexaose, carboxymethylcellulose (CMC), birchwood and larchwood xylan, xyloglucan, lichenan, and Avicel but not cellobiose, cellotriose, mannan, or pullulan. Addition of the CBM increased catalytic efficiencies on both CMC and birchwood xylan but not on xyloglucan, and it decreased rates of cellopentaose and cellohexaose hydrolysis. Catalytic efficiencies were much higher on xyloglucan than on other polysaccharides. Hydrolysis rates increased with increasing cellooligosaccharide chain length. Cellotetraose hydrolysis yielded only cellotriose and glucose. Hydrolysis of cellopentaose gave large amounts of cellotetraose and glucose, somewhat more of the former than of the latter, and much smaller amounts of cellobiose and cellotriose. Cellohexaose hydrolysis yielded much more cellotetraose than cellobiose and small amounts of glucose and cellotriose, along with a low and transient amount of cellopentaose.